New rigid polycyclic bis(phosphane) for asymmetric catalysis 1 New rigid polycyclic bis(phosphane) for asymmetric catalysis (ESI)
1,2,3,4,4a,12b-Hexahydro-1,4-methanotriphenylene-2,3-diylbis(diphenylphosphane) dioxide (rac-3a): The compound was isolated in 69% yield as a white solid. An analysis of spectra of the product confirms it indentity to the literature data [3] . 31 The compound was isolated with yield 63% as a white solid. An analysis of spectra of the product confirms it indentity to the literature data [3] . 31 
SYNTHESIS OF CATALYST AND MODEL CATALYTIC REACTION

Synthesis of [(1R,2R,9S,10S,11R,12R)-4-Phenyltetracyclo[8.2.1.0 2,9 .0 3,8 ]trideca-3,5,7-triene-11,12-diyl]bis(diphenylphosphane) (R,R)-6q:
The amount of 1.0 g of (R,R)-6q (1.54 mmol) and 10mL of dry toluene were added to a Schlenk flask and placed under a nitrogen atmosphere. Subsequently, 6 equiv. of SiHCl3 and then 18 equiv. of Bu3N were added, and the mixture was heated at 110°C. After completion of the reaction, the mixture was cooled down, and 30% NaOH solution was dropped. The organic layers were dried over Na2SO4 and the crude subjected to column chromatography with ethyl acetate/hexane system. The phosphine was isolated as a white solid in 85% yield. 27 (m, 1H, CH), 3.98 (d, 1H, J = 10.0, CH), 3.77 (s, 3H, OCH3), 3.54  (s, 3H, OCH3) . The enantiomeric composition and S-absolute configuration of the product of model asymmetric reaction were determined by the peak integration and an elution order from chiral HPLC Chiralcel OD-H column [4] : HPLC analysis (Chiralcel OD-H, hexane/isoPrOH, 98:2, 1.0 mL/min, 254 nm): tr(minor) = 10.9 min, tr(major) = 14.5 min.
SINGLE-CRYSTAL X-RAY ANALYSIS
X-ray crystal structure determination of [Pd(6q)Cl2]. The X-ray diffraction quality crystals of [Pd(6q)Cl2] were grown from a solution of dichloromethane/ethanol. X-ray diffraction experiment for complex [Pd(6q)Cl2] was conducted at room temperature on SuperNova X-ray diffractometer equipped with Atlas S2 CCD detector using the mirrormonochromatized CuKα radiation ( = 1.54184 Å). Multiscan absorption correction procedures were applied to the data [5] . The structure was solved by direct methods using the ShelXT [6] structure solution program using intrinsic phasing and refined with the Olex2.refine refinement package using Gauss-Newton minimisation [7] . Non-hydrogen atoms were refined anisotropically. The C-bound H atoms were positioned geometrically and refined with the 'riding' model. The absolute structure of [Pd(6q)Cl2] has been determined through the anomalous scattering with the value of the Flack parameter refined to -0.007(3) using 2963 quotients. The summary of experimental details and the crystal structure refinement parameters are given in 
COMPUTATIONAL STUDIES.
All DFT calculations were performed using "Prometheus" cluster in the "Cyfronet" computational centre in Cracow. The new generation M062x [8] functional, implemented in the Gaussian 09 package [9] was used. All stationary structures has been optimized using LANL2DZ basis set with one f function for Pd and without of pseudopotential. All structures are characterized by only positive eigenvalues in their diagonalised Hessian matrices. For optimized structures, thermochemical data for the temperature T = 298 K and pressure p = 1 atm were computed using vibrational analysis data. 
